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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light emitting diode capable of 
eliminating color displacement and color irregularity and taking RGB emitting 
wav length component as a peak value, with respect to a light emitting 
el ment having a nitride semiconductor and a light emitting diode having a 
fluoresc nt material. 

SOLUTION: The light emitting device has a light emitting element with a 
plurality of nitride semiconductor layers different in In concentration in its 
well layer, and a fluorescent material emitting a longer wavelength than the 
light emitting element on receipt of light from the light emitting element. 
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' * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has been translated by comput r.So th translation may not reflect th original precisely, 

2. **** shows the word which can not be translat d. 
3.1n the drawings, any words ar not translat d. 



CLMMS 
[Claim(s)] 

[Claim 1] Luminescence equipment with which a well layer is characterized by having the light emitting device which has 
two or more nitride semiconductor layers from which In concentration differs, and the fluorescent substance which emits 
th fluor sconce of long wavelength rather than it in response to the light from this light emitting device. 
[Claim 2] The fluorescence which the aforementioned fluorescent substance emits while the aforementioned light emitting 
d vice has the nitride semiconductor layer in which monochromatic peak wavelength including a blue wavelength region can 
mit light, and the nitride semiconductor layer in which monochromatic peak wavelength including a green wavelength r gi n 
can emit light is luminescence equipment with which a white system including a red wavelength region according to claim 1 
can emit light. 

[Claim 3] The aforementioned fluorescent substance is luminescence equipment according to claim 2 mainly excited by the 
blue p ak wavelength to which a light emitting device emits light. 

[Claim 4] The aforementioned fluorescent substance Is luminescence equipment according to claim 1 to 3 which is on sort 
chosen from nitrogen content CaO-aluminum203-St02 activated by Y203.5/3aluminum203 activated by Ce, Eu, and/or 
Cr. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Th t chnicai field to which invention belongs] this invention relates to the luminescence equipment which there are few 
color gaps and irregular colors and can be especially taken out by the RGB luminescence wavelength component as a peak, 
r spectively with respect to the luminescence equipment using the light emitting device which has a nitride semiconductor, 
and th fluorescent substance which absorbs the light from a light emitting device, carries out wavelength conversion and 
emits fluorescence. 
[0002] 

[Description of the Prior Art} As the blue glow from the light emitting device using the nitride system compound 
s miconductor (InxGayAII-x-yN. 0<=x<=l, 0<=y<=1) to which blue can emit light In high brightness, and this light emitting 
devic was absorbed and such color mixture light showed to drawing 3 combining the fluorescent substance with which 
y How light can emit light the light emitting diode to which a white system can emit light was developed. The Light Emitting 
Diod chip (303) to which white light emitting diode was electrically connected by the lead electrode (315) and the 
conductive wire (304) of a couple is arranged in the mold cavity of a case (316). The mold cavity Is filled up with the r sin 
(301) which the fluorescent substance (302) contained. Since this light emitting diode has a reliable property by the small 
lightw ight one of light emitting diode, and the low power, it is spreading quickly as the back light of liquid crystal equipm nt, 
the light source for mount, etc. 

[0003] The emission spectrum of such light emitting diode is shown in drawing 4 . Although a comparatively broadcloth 
emission spectrum is emitted from light emitting diode compared with the blue glow from a light emitting device with 
monochromatic peak wavelength, and a light emitting device as shown in drawing 4 , color mixture light with yellow light with 
f w wav length regions which emit light in redness from a fluorescent substance is emitted. Therefore, color rendering 
properties become low, the white light from light emitting diode — a coloring filter — using — RGB (red and green — blue) 
— wh n it divides into each wavelength region, there are few red components, and it is in the inclination for color^ 
r production nature to become bad In order to prevent these, it is also solvable by adding the fluorescent substance or 
light emitting device which emits light in red. 

[0004] However, while the new process of all increases, it is very difficult to make a color acjjust Therefore, an irregular 
color and color gap will arise depending on the case, and the yield will fall. When using white light emitting diode as the back 
light light source of liquid crystal etc. especially, the light from light emitting diode is divided into the component of RGB 
(r d. green, blue) which is the three primary colors of light with a coloring filter. The component of each RGB can be 
indicat d by multicolor by controlling permeability by liquid crystal. Therefore, if the component of RGB cannot be taken out 
to high brightness, the brighter high multicolor display of color rendering properties is difficult. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, this invention is comparatively easy composition and the 
luminesc nee component of RGB with more few color gaps and irregular colors is to offer the white light emitting diod 
which can emit light in high brightness. In the present when a high brightness low power is called for more, in the 
composition of the above-mentioned light emitting diode, it is not enough, and the further improvement is called for 
[0006] 

[Means for Solving the Problem] this invention is luminescence equipment which has the light emitting device in which a 
well lay r has two or more nitride semiconductor layers from which In concentration differs, and the fluorescent substanc 
which mits the fluorescence of long wavelength rather than it in response to the light from a light emitting device. The 
very high light emitting diode of color rendering properties in which color mixture luminescence in high brightness is possible 
can be made to form with the sufficient yield by comparatively easy composition of such a 1 chip one terminal pair network. 

[0007] While, as for the luminescence equipment of this invention according to claim 2, a light emitting device has the 
nitride s miconductor layer in which monochromatic peak wavelength including a blue wavelength region can emit light and 
the nitrid semiconductor layer in which monochromatic peak wavelength including a green wavelength region can emit light, 
the fluor sconce which a fluorescent substance emits is luminescence equipment including a red wavelength region. Th 
whit light emitting diode which can emit light in high brightness can be made to form RGB with comparatively easy 
composition by this. 

[0008] Th lumin scene equipm nt of this inv ntion according to claim 3 is luminescenc quipm nt with which a 
fluorescent substanc is mainly xcit d by th monochromatic blu peak wavel ngth fr m a light mitting device, this — 
r liability — th high fluoresc nt substanc which can mit light in high brightness can b us d 

[0009] Th lumin scene equipm nt of this inv ntion according to claim 4 is ne sort chosen from nitr gen content CaO- 
aluminum203-Si02 activat d by Y203.5/3aluminum203 by which th flu rescent substanc was activated by Ce. Eu. 
and/or Or. Thereby, it can consid r as the lumin sc no equipm nt in which reliable color mixtur luminescence in high 
brightn ss is simple and possible. 
[0010] 

[Embodim nts of th Inv ntion] this inv ntion p rson us d to find ut that it can consid r as th whit light mitting diod 
httpy/www4.ipdlJpo.gojp/cgl-bin/trarLweb_cgi_ejie 03/09/01 



. 2/3^— i> 

which can tak out the component of RGB with sufficient balanc In high brightn ss by comparativ ly asy composition by 
combining the nitrid semic nductor light mitting devic to which blue and gr n can mit light, and th fluor sc nt 

substanc with which r d can mit light. .... . . • ^ . n j ^ i. 

[001 1] Tharis it is mad possibi to make th light emitting d vice which can emit light to ultravK>iet sh II r d form by 
making the composition rati of In fluctuate of the light emitting d vice using th nitride s miconductor. This is b caus 
th re is an inclination that lumin sc nc of long wavelength can be obtain d according to the composition rati by 
increasing In cont nt of a barri r lay r. Howev r. th nitrid s miconductor containing many In s) will be asy to 
Assemble if ?t becomes an elevated temp rature. Mor over, it is v ry difficult to make a nitr.de semiconductor layer with 
many crstaINn good amounts of In(s) form. Therefor . although the light emitting d vice to which blu green, and yellow 
can emS^light can form what has a now comparatively good controllability that can emit light .n high brightness, it is one of 
the reasons which the light emitting device to which the monochromatic peak wavelength conUining a red component can 

[Ool2meTere.'Z intention makes the nitride semiconductor with a comparatively sufficient controllability with which a 
blue component and a green component can emit light form as a light emitting device using multiplex «'"^;J""^J^«» 
sS^ucture that is. luminescence of a color component which the mixed-crystal ratios of two or more well layers drffer. and 
is diff rent from each well layer, for example, a blue component, and a green component is ^J^^^^^^^^ 
is mad to take out On the other hand, it is excited, the electromagnetic wave, for example, the blue light, to which the 
remaning red components were emitted from the light emitting device, and white light emitting diode is made to form using 
th fluorescent substance changed Into the light of long wavelength rather than it. . , 

[0013] Although the luminescence equipment of this invention is shown in teiog-l and concrete composition _,s e)^b.ned 
in full detail hereafter, not being restricted only to this cannot be overemphasized. Th^s ssm.conducto of this nv.n«on .an 
us T MOCVD method, can pour [ as material gas / as TMG (trimethylgallium) gas. TMA (trimethylaluminum gas. TMI 
(trimethylindium) gas. ammonia gas. and impurity gas ] hydrogen gas according to a request various^ as SiH4 (s.lane). 
Co2Mir ^maenesium cvclopentadienyl). and carrier gas. and can make a desired semiconductor film form. 
?0^14] ^Je biX teye^^^^^^^ more specifically consists of GaN which made membranes form at low temperature on silicon 
on sapph^Te (103) (104). The n type GaN layer which is not doped or there are litt e n type GaN layer which is not dope^or 
TTm\B n type high impurrty concentration, n type contact layer which consists of GaN of Si content in which n type 

I ^trodeTformed. and n t^e high impurity concentration (these three n type nitride semiconductor layers are^P'ca"y 
set 105.) n type clad layer which was made to carry out two or more laminatings of AIGaN of Si content and the GaN of 
Si cont nt and was used suitably (non-** view). The luminous layer to which two or more set laminating of the InQaN 110/; 
(109) as GaN (106) (108) (110) / a well layer as a barrier layer of the thickness made into quantum well structure was 
carried out It comes to carry out the laminating of p type clad layer (11 1) to which two or more ^^V^.TSllri.^^^^^ 
fay which GaN/Mg by which Mg was doped was doped was carried out and the p type contact layer U l/i which cons^ste of 
GaN by which Mg was doped. In this way. while exposing n type of a semiconductor wafer and p ^pe contact layer by which 
the lamiLing was carried out by etching, the electrode (113) for n type and p types is made to form on a semiconductor 
wi X fhe sr^Sering method etc.. respectively. It covers with the insulating member of 8102 except each etectrode 

xposed surface. Then, let each be a light emitting device by cutting a semiconductor wafer in the size of each light 

cS'f^rAt^rScSngL'?^^^^^^ kinds of well layers (107) (109) from which those with two or -re sets and In 
composition ratio differ [ GaN(106) (108)/InGaN(107) (109)/GaN (106) (110) which works as a luminous layer ] by this 
inv ntion. In composition ratio is chosen suitably possible [ luminescence of the blue glow to which at least one has 
monochromatic peak wavelength in 490nm from 420nm especially while the ]. On the other hand. In composrtion ratio is 
chosen suitably possible [ luminescence of the green light to which at least one of the remaining well layers has 
mor^hromatic peak wavelength in 555nm from 495nm ]. Therefore, the cyanogen whose Nght.emitted from a light emitting 
d Vic is as green a color mixture light as blue will be observed. In addition, since it is in the inclination for the luminous 
lay r which emits light to be able to form short wavelength with sufficient crystallinity more, when making a nitride 
s miconductor form from on silicon on sapphire, a spinel substrate, a gallium-nitride substrate, or a SiG ^"Jstrate^ rt is 
d sirable to arrange the well layer which emits light in blue to a substrate side rather than the well layer which emrts light in 
gre n. Moreover, if the number of laminatings of a well layer is made to fluctuate in order to make the luminescence 
int nslty of each color adjust it can be made to adjust comparatively simply. . , „ _ 

[0016] Next in this inventioa it is excited by the light emitted from the light emitting device, and the fluorescent substance 
with which the red system of long wavelength can emit light is used rather than it by it ft is higher for efficiency for a 
fluorescent substance to emit the fluorescence of long wavelength rather than excitation wavelength. Moreover, although 
there are an inorganic fluorescent substance and an organic fluorescent substance in a fluorescent substance. «°rtat^on 
wavelength and luminescence wavelength can bring an organic fluorescent substance close comparatively, ^ ^e what 

can be efficient and can emit light Therefore, the blue glow from a light emitting device can be received, a fluorescent dy 

or not only an organic fluorescent pigment but the green light to which red can emft light can be absorbed, and the 

fluorescent dye and the organic fluorescent pigment to which red light can emit light can be used. By this, it can also carry 
out that it is easy to make a tint adjust On the other hand, even if it approaches and prepares an '"o^ganjc fluorescent 
substance in a light emitting device more, it is in the inclination with sufficient reliability which can emit light over a long 

Tool 71 Y203 5 / 3aluminum2 activated by Ce as such a fluor sc nt substance (101) — nitrog n content CaO- 
aSumaoiioraSaTed by 03. Eu. and/or Gr is mention d Mg5Li6Sb2013:Mn. Mg2Ti04:Mn. Y203:Eu. Y202 S:Eu. 3.5 
Mg0-MgF2 and Ge02:Mn. a peryl ne system d rivativ , tc. can be suitably mentioned to thers. . . 

[WIS] For xampl . nitrogen content CaO-aluminum203-Si02 fluorescent substance acbvat d by Eu and/or Cr makes raw 
materials, such as an aluminum oxid . a yttrium oxid . a silicon "it^de. and a calcium xide. fuse ^ r 
which mix d th rare earth raw material to th pred termined rati in 1300 degrees G to 1900 degr as C ^from 15TO 
deer es 0 to 1 750 d gr s C [ Pr ferably ]) in the bottom of nitrogen-gas-atmospher mind. The ball mill of the mold 
goods can be carried out and a fluor sc nt substanc can be made to form in washing, separatioa dryness, and the last 
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through a screen. It can consid r as th calcium-aluminum-Si-O-N syst m oxy-night RAIDO fluor scene glass activated 
. by Eu to which red luminescence can emit light and/or Cr by th xcltation spectrum which had a peak in 450nm by this, 
and th blue glow which has a peak in about 450nm. 

[001 9] In addition, th p ak of an emission sp ctrum can b continuously shifted from 575nm to 690nm by fluctuating th 
nitrog n content of th calcium-aluminum-Si-O-N system oxy-night RAIDO flu resc nee glass activated by Eu and/or Cr. 
Similarly, an xcitation spectrum can also b shift d continuously. Th refer . a whit system can be mad for th light from 
th gallium-nitride system compound semiconductor which contains in a luminous lay r GaN by which impurities, such as 
Mg and Zn. were dop d, and InGaN to mit light by th synth tic light of the light of about 580nm fluor sc nt substance. 
Esp cially, about 490nm light can also obtain lumin sc nee ideal for combination with th light emitting devic which 
consists of a gallium-nitrid syst m compound semiconductor which contains in a luminous lay r InGaN which can emit light 
in high brightness, 

[0020] If it is Y202 S:Eu. Y203 and Eu203 will be made similarly to coprecipitate as an oxalate after the dissolution with a 
hydrochloric acid. This precipitate is invited at 800 to 1 000 degrees 0 in air, and it considers as an oxide. Furthermore 
sulfur, sodium carbonate, and flux are mixed, and it puts into the crucible of an alumina. It calcinates from 2 hours in 1000 . 
to 1200 degrees G air for 3 hours, and a burned product is obtained. The fluorescent substance of Y202 S:Eu is obtain d 
by grinding a burned product, washing, carrying out separation dryness and finally letting it pass to a screen. This 
fluorescent substance can absorb the blue glow from a light emitting device efficiently, and can emit the fluorescence of a 
red system. An above-mentioned fluorescent substance may be used by one kind, can mix a two-kind top and can also be 
used. 

[0021] Into binders (102). such as an epoxy resin, silicone resin, or low melting point glass, this fluorescent substance (101) 
Is mixed and it considers as a slurry. The blue and green which were mentioned above make the light emitting device of 
multipl x. quantum well structure with the barrier layer which can emit light, respectively apply and harden the slurry of 
fluorescent substance content, and make luminescence equipment form. Or it can also use together as a die bond resin. 
After arranging a light emitting device and making it more specifically connect electrically on the circuit board using 
conductive pastes (114). such as conductive wires, such as a gold streak, and Ag paste, the resin containing the fluor sc nt 
substanc can be made to form using various methods, such as lamination of an application, pouring, printing, and the 
quality of a fluorescent substance inclusion. As long as it can absorb the light from a light emitting device and fluorescenc 
can be emitted, only what carries out proximity arrangement not only in what is covered on a light emitting device may b 
used. 

[0022] In this way. if current Is passed from the exterior to the electrode of the formed luminescence equipment, a light 
emitting device will emit light in the monochromatic luminescence wavelength which has a peak in about 460nm as shown in 
drawing 2 . and the monochromatic peak wavelength which has peak wavelength in about 535nm^ And from a fluorescent . 
substance, it is excited by the light from a iight emitting device, and the red system of long wavelength can mainly emit light 
rather than it. Therefore, RGB can make the white light In which strong luminescence . is possible respectively emit light by 
the very easy composition whose application etc. carries out one kind of fluorescent substance on a light emitting devrce, 
and th simple method. 

[0023] In addition, as long as an irregular color, color gap, etc. can be suppressed. It cannot be overemphasized that various 
fluorescent substances and light emitting devices can be used In addition to the above-mentioned fluorescent substanc , 
either. 
[0024] 

[Effect of the Invention] The luminescence equipment of this invention can offer the light emitting diode to which the whit 
system to which a RGB component can emit light In high brightness can emit light using the light to which the one 
r maining colors were supplied from the multicolor light emitting device while making two colors form among the three 
primary colors of light using the multicolor light emitting device which can be formed with a comparatively sufficient 
controllability. Especially the light emitting diode of this invention Is making one light emitting device emit light by supplying 
current for example, from two terminals. Therefore, it can consider as the white light emitting diode which contained th 
RGB component in high brightness without color gap or the irregular color in spite of very easy structure. Thus, the light 

mitting diode which contained the RGB component in high brightness can make the display of full color ** multicolor 
constitut by using the filter and liquid crystal of RGB. Similarly, it can also consider as the light emitting diodes for [ v ry 
high ] th lighting of color rendering properties etc. 



[Translation done,] 
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DESCRIPTION OF DRAW INGS 

[Bri f Description of the Drawings] 

[Drawing 1] Drawing 1 shows the typical cross section of the light emitting diode of this invention. 

[Drawing 2] Drawing 2 shows the emission spectrum view of the light emitting diode of this invention. 

[Drawing 3]" Drawing 3 shows the typical cross section of the light emitting diode for this invention and comparison. 

[Drawing 4] Drawing 4 shows the emission spectrum view of light emitting diode shown for this invention and comparison. 

[Description of Notations] 

1 01 ... Fluorescent substance 

102 ... Binder 

1 03 ... Silicon on sapphire 

104 ... Buffer layer 

105 ... n type nitride semiconductor layer 
106, 108. 110 ... Barrier layer 

107 109 ... Well layer 

111 ... p type clad layer 

1 12 ... p type contact layer 

113 ... Electrode 
114... Solder 

1 1 5 ... Lead electrode 

1 1 6 ... Base niateriat 

1 1 7 ... Insulator layer 

301 ... Resin 

302 ... Fluorescent substance 

303 ... Light Emitting Diode chip 
304... Wire 

315 ... Lead electrode 
316... Case 



[Translation done.] 
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Wnl?^{kfeii£^<*®Srm^6tHc: l o 5 t b-CV> 

5o ) . S i ^*<?)A 1 G a NXU^S i ^*<OG a NSr 

N(1 0 6) (1 0 8) (1 1 0) LT(0 I 50 
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nGaNdor) (10 9) Sr^imSS 

M g /i5 K-7*$|xfcG a N/M g /S? K-:/^tufcG 
a I nNSr«ISMa®$-fr/cpSi?7ix KS (1 1 
1) , Mg;5SK— 7'$;ttfcGaN*^6,j;e^pS=iVi?^' 
(112) SrSfS$ii:T?i5o w5bTiBg$tbfc 

i t) gta $-ar5 #fc»;c^-n^ix n M^D? p S^<^SM 
(113) ^;=^^<5'i5'y >'i/j£/£i:'{;iJ;t?iii#{i:C7aixN 

±fcjgj5&^c-a:5„ ^mmm\mui^-%: s i Oa<7>iiei^gB 

[0015] :^^mxmkm^Zti-i:. ISJfegfc LT^ 
<GaN (106) (108) /InGaN (1 0 7) 

(10 9) /G a N (106.) (110) 
9 . I hiB^tt;*.s||^c5#FS (1 0 7) ( 1 0 9) 

4 2 0 nmA^h4 9 0 nm»r^fett(75lf— ^?jg^Sri#o 

I nmf^ittmmi^mn^tix\^^ 

So ^S0<O#FSrort^!'Ji< oaS4 9 5 n 

m*^^. 5 5 5 nmlC^fettroif— i?'JSftS:i^oJtfe3t*5 

r6]{cfe2,fc)6, i^7r-fTK;K, ^^f^-^i'SS, 

y 5>^S;K-^S i C£;te±^-b^'fb!fe^^#:SrS^^$-a: 

i 9 tS^WlrlEB^-fr^Sr L.V\ =S-6 

[00 16] jjcfr, *^M-ett5g^3ii^*-e,sca$tbfc 

yf^^^^^m'm>^mm.^p^i:m\>-^zi:*ix-t 

tt T lift fcfc o t ftStt i < « jfe^|g;£«|6H:: fo 

[0 0 17] (10 1) t LT, Ce 

-e#fS$HfcY203 • 5/3 A 1 E uX.tJt/x«: 

C f T-#S$^%fc^*-^*C a O-A 1 aOa-S i Oa 
^5^^fbi^-5„ tetc^j, MgsL i eS bzOxa : Mn, 
MgaT i O4 : Mn. Y2O3 : Eu. Y2O2S : Eu, 
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3. 5MgO -MgFa- GeOziMn-^'^iJ U^^^P 

[0018] Mx.tf. E uRXfyXi-±C r T-'ftS^Hfc 
gf^^^tC a O- A 1 2O3- S i 02*3fe#:»is SI-fbT 

^^^#ia'^Ttc*3v^-c 13 0 o'CTi^b 1 9 0 o*c ( J; 

•)iff*L< (il 5 0 O^C^^f) 1 7 5 0*C) ^3*5V^T^iS! 

mk\-cm^m\.xik%w--k'B^^^^^±i^-^^ 10 

?)o i t) 4 5 0 nm»rfc°— i?§:tofcS!i@;=^^i5' 

hyi't*ii4 5 0 nmlrf— ^'/45fc5»fe^t;:J: tJjjpfe^ 
^tJJS^^tWIg'iE u:RT//X«C r T-#e^?nfcC a - 
A 1 - S i -O-NJ^^^^rv'-?-^ h7-f K«^?fi^i:i- ■ 

[0 0 19] J^ji*3, EuS^?//3lliC r-t?#S$nfcC 
a -A 1 - S i -0-N»;a-=^fi':^W" f^-f K«3tffi^ 

tr— iSr 5 7 5 nm;!5^6> 6 9 0 nmlCiSi^fiSICiX^ h-r 

yfUim*'^ K— :7'SnfcG a N-^ I n G a NSr^^^JC^ 
trS'ft::^^ y A^'fli'^;Kjii£^^»:;^^fe,W3tS:. jf^5 8 0 n 

;!)S-et -5, #IC. ^4 9 0 nm(7)^Ammm^^%'^m 
* I n G a N^%^®li*tf^'fb;«f y 'J'A^^k'&ife^^ 

[00 20] ^mi^. Y2O2 S : E u . Y2O3 

tEuaOaiSrm^T-^^mv Ut*5g?*&i:UT*a:$-^ 30 
5, ::ott®i^^^^'t'T-8 0 o;5»?> 1 o o o'C-efflfS 

:^'^S:)®-§•bT/^5-:^co^t^)Sl^^:Ai^l O 0 0"C/4»C5 1 2 
0 0*Cro^^tpt*2^M75^C> 3^MjK^L,-Cj^n°pS:^§ 

;ii:T?Ya02S : Eu<^^)fe#:S:#So :L<r>m.^mi. 
t>ftv>U 2@!H±SrS•a■S^3:Tffiv^;5::^^t7?#5„ 

[0021] i^d<^v':^fli-^->y 3-V^Sflg^V>liffiia! 40 

(101) sris-^b;^7 y— t-rs, ±^\.tz.n^Rtf 

Ag-;-^ h/j:ifco^fl;ft-:->t. h (114) SrfiJffi U 



t^hmM^^-t tm2\Z.7r^-irtia<m 4: 6 0 nmirt"— ci' 
^iSfeS^fettro^JtiSSi:. *^5 3 5 nm{^tf-^JS* 

2). 

[0 0 2 3] ■fetfb^feXU';^iifSr»^jT?t 
[0024] 

^75^ ^.^l&^ttfc^Sr^lJffl UT R G B 
{f2SS^^;0=>e>«m?r«*&i-5 ^hXl oo^5t*^Sr^ 

J: 5 t'v R G BfiKi^SriaSffair^Axfc^^^-f K 
tt, RGB<07w^/u^'fi.tJ5^S^*iJffi-r-5r i:{J:J;o 

[HlffirofBS^'fclftl^] 

[Sll Hlli. :iF.^m<r>^%^-(^—V<n)m^tm 

[0 3] 0 311, 2|s:MWi:H:|j<Ofc«)<D«3t^*''f 

[04] 0414. *^BJi:H:g5Wfe«)t^^-r^Jt:/-Y 

[^?F-§-©SiW] 
10 1 
10 2 
10 3 
10 4 
10 5 
10 6 

10 7. 109- • • 



10 8. 110- • - St 
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1 1 6 • • 
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104] 
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